a) Amendment to the Claims 



Claims 1-3 (Cancelled). 

4. (Currently Amended) A process for producing N-acetylneuraminic 
acid which comprises: 

providing providing, in an aqueous medium (i) a culture of a 
microorganism having N-acetylneuraminic acid aldolase activity or N-acetylneuraminic 
acid synthetase activity , ui a U c dl c d matt c i uf the cultmc selected f i om the group consisting 
uf c o ncentrated culture, dried culture, cells obtained by ccnliifuging the c ul t ure, products 
obtain e d by treating the cells by various means such as drying, frecze-drying, treatment 
with a surfactant, ultrasonication, mechanical faction, treatm e nt with a s u lvuil, e nzymatic 
treatment, protein fractionation and immobilization, and an enzyme preparation obtained 
by extracting the cells, i (ii) a culture of a microorganism capable of producing pyruvic 
acid or a treated matter of the culture selected from the g r oup consisting of the grou p 
consisting of concentrat e d culture, dried culture, cells obtain e d by centiifuging the culture, 
products obtain e d by treating the cells by various means such as drying, frecz e -drying, 
tr e atm e nt with a surfactant, ultrasonication, mechanical friction, treatment with a solvent, 
enzymatic treatment, protein fractionation and immobilization, and an enzyme preparation 
obtained by e xtracting the cells when a culture of a microorganism having N- 
acetylneuraminic acid aldolase activity is used in (i) above , or a culture of a microorganism 
capable of producing phosphoenolpyruvic acid or a treat e d matter of the culture selected 
from the group consisting of conc e ntrated culture, dried culture, cells obtained by 
c e ntrifuging the culture, products obtained by treating the cells by various mean s such as 
drying, fre c z e -drying, treatment with a surfactant, ultrasonication, mechanical friction, 
treatment with a solvent, enzymatic treatment, protein fractionation and immobilization, 
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and an enzym e prcpaiation obtained by extracting the cells when a culture of a 
microorganism having N-acetylneuraminic acid synthetase activity is used in (i) above,! 
(iii) N-acetylmannosamine which is produced by allowing a culture of a microorganism 
harboring DNA encoding N-acetylglucosamine 2-epimerase isolated obtained from a 
microorganism belonging to the genus Synechocystis, or a tr e at e d matter of the culture 
selected from the group consisting of concentrat e d culture, dried cultur e , c e lls obtained by 
centrifuging the culture, products obtained by treating the cells by various means such as 
drying, frcczc-drying, treatment with a solv e nt, enzymatic treatm e nt, protein fractionation 
and immobilization, and an enzyme preparation obtained by extracting th e cells and N- 
acetylglucosamine to be present in an the aqueous medium to form and accumulate N- 
acetylmannosamine in the culture medium, and (iv) an energy source which is necessary 
for the formation of a pyruvic acid or phosphoenolpyruvic acid; 

allowing N-acetylneuraminic acid to form and accumulate in the 

aqueous medium; and 

recovering N-acetylneuraminic acid from the aqueous medium 
wherein said cultures are independently provided as cultures pgr se 
or treated matters thereof wherein said treated matters are selected from the group 
consisting of concentrated culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the cells by drying, freeze-drving, ultrasonication, mechanical 
friction, protein fractionation and cell-immobilization, and an enzyme preparation obtained 
by extracting the cells, or a preparation obtained by treatment with enzymes, surfactant or 
solvent, and wherein said treated matter continues to have said enzyme activity . 

5. (Currently Amended) A process, process for producing N- 
acetylneuraminic acid which comprises: 



-3- 



p roviding providing, in aqueous medium (i) a culture of a 
microorganism having N-acetylneuraminic acid aldolase activity or N-acetylneuraminic 
acid synthetase activity, or a treated matter of th e culture selected from the group consisting 
of concentrated culture, dried cultur e , cells obtained by c e ntrifuging the culture, products 
obtained by treating the cells by various means such as drying, frc e z e -drying, tr e atm e nt 
with a surfactant, ultrasonication, mechanical friction, treatment with a solvent, enzymatic 
treatment, protein fractionation and immobilization, and an enzyme preparation obtained 
by e xtracting th e cells, ; (ii) a culture of a microorganism capable of producing pyruvic 
acid or a treated matter of the culture selected from the group consisting of concentrated 
culture, dried culture, cells obtained by centrifuging the culture, products obtained by 
tr e ating the cells by various means such as drying, frc e ze-drying, a treatment with a 
surfactant, ultrasonication, mechanical friction, treatment with a solv e nt, enzymatic 
treatment, protein fractionation and immobilization, and an enzyme preparation obtained 
by extracting the cells when a culture of a microorganism having N-acetylneuraminic acid 
aldolase activity is used in (i) above , or a culture of a microorganism capable or producing 
phosphoenolpyruvic acid or a treated matt e r of the culture s e l e ct e d from the group 
consisting of concentrat e d culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the c e lls by various means such as drying, frceze-drying, 
tr e atment with a surfactant, ultrasonication, mechanical friction, treatment with a solvent, 
e nzymatic treatment, prot e in fractionation and immobilization, and an enzym e pr e paration 
obtained by e xtracting th e cells when a culture of a microorganism having N- 
acetylneuraminic acid synthetase activity is used in (i) abov e , ; (iii) N-acetylmannosamine 
which is produced by allowing a culture of a microorganism harboring DNA comprising 
SEP ID NO:2 encoding N-acetylglucosamine 2-epimerase comprising SEP ID NO:l and 
being capable of forming N-acetylmannosamine from ui a tr e ated matter of the culture 
s e l e cted from the group consisting of conc e ntrated culture, dried culture, cells obtained by 
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c e ntrifuging the culture, products obtained by treating the cells by various means such as 
d r ying, fr ee ze-drying, treatment with a surfactant, ultrasonication, mechanical f r iction, 
tr e atment with a solv e nt, enzymatic treatment, protein fractionation and immobilization, 
and an enzyme preparation obtained by extracting th e cells and N-acetylglucosamine to-be 
p r e sent in an aqueous medium so as to form and accumulate N-acetylmannosamine in the 
aqueous medium , wherein said DNA e ncoding N-acetylglucosamine 2-epimerasc is 
s e l e ct e d from the group consisting of: (a) DNA encoding a protein having th e amino acid 
s e qu e nce shown in SEQ ID NO : 1; and (b) DNA having the nucleotide sequence shown in 
SEQ ID NO : 2 ,i and (iv) an energy source which is necessary for the formation of pyruvic 
acid or phosphoenolpyruvic acid; 

allowing N-acetylneuraminic acid to form and accumulate in the 

aqueous medium; and 

recovering N-acetylneuraminic acid from the aqueous medium 
wherein said cultures are independently provided as cultures pgr se 
or treated matters thereof, wherein said treated matters are selected from the group 
consisting of concentrated culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the cells by drying, freeze-drying, ultrasonication, mechanical 
friction, protein fractionation and cell-immobilization, and an enzyme preparation obtained 
by extracting the cells, or a preparation obtained by treatment with enzymes, surfactant or 
solvent, and wherein said treated matter continues to have said enzyme activity , 

6. (Previously Presented) The process according to any one of claims 4, 5, 
17 and 19, wherein said microogranism having N-acetylneuraminic acid aldolase activity is 
a microorganism belonging to the genus Escherichia or Corynebacterium. 
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7. (Previously Presented) The process according to any one of claims 4, 5, 
18 and 20, wherein said microorganism having N-acetylneuraminic acid synthetase activity 
is a microorganism belonging to a genus selected from the group consisting of Escherichia, 
Neisseria and Streptococcus. 

8. (Previously Presented) The process according to any one of claims 4, 5, 

1 7 and 19, wherein said microorganism capable of producing pyruvic acid is a 
microorganism belonging to a genus selected from the group consisting of Escherichia, 
Corynebacterium and Saccharomyces. 

9. (Previously Presented) The process according to any one of claims 4, 5, 

18 and 20, wherein said microorganism capable of producing phosphoenolpyruvic acid is a 
microorganism belonging to a genus selected from the group consisting of Escherichia, 
Corynebacterium and Saccharomyces. 

10. (Previously Presented) The process according to claim 6, wherein said 
microorganism belonging to the genus Escherichia is Escherichia coli. 

1 1 . (Previously Presented) The process according to claim 6, wherein said 
microorganism belonging to the genus Corynebacterium is Corynebacterium 
ammoniagenes, Corynebacterium glutamicum or Corynebacterium acetoacidophilum. 

12. (Previously Presented) The process according to claim 7, wherein said 
microorganism belonging to the genus Escherichia is Escherichia coli. 



' 13. (Previously Presented) The process according to claim 8, wherein said 
microorganism belonging to the genus Escherichia is Escherichia coli. 

14. (Previously Presented) The process according to claim 9, wherein said 
microorganism belonging to the genus Escherichia is Escherichia coli. 

15. (Previously Presented) The process according to claim 8, wherein said 
microorganism belonging to the genus Corynebacterium is Corynebacterium 
ammoniagenes, Corynebacterium glutamicum or Corynebacterium acetoacidophilum. 

16. (Previously Presented) The process according to claim 9, wherein said 
microorganism belonging to the genus Corynebacterium is Corynebacterium 
ammoniagenes, Corynebacterium glutamicum or Corynebacterium acetoacidophilum. 

17. (Currently Amended) A process for producing N-acetylneuraminic acid 
which comprises: 

providing providing, in an aqueous medium (i) a culture of a 
microorganism having N-acetylneuraminic acid adolase activity; or a tr e at e d matt e r of th e 
cultur e s e lected from the group consisting of conc e ntrated culture, dried culture, cells 
obtain e d by c e ntrifuging th e culture, products obtained by tr e ating th e c e lls by various 
means such as drying, fr ee z e -d r ying, tr e atm e nt with a surfactant, ultrasonication, 
m e chanical friction, tr e atment with a solv e nt, enzymatic treatment, protein fractionation 
and immobilization, and an enzyme pr e pa r ation obtain e d by extracting the c e lls, (ii) a 
culture of a microorganism capable of producing pyruvic acid; acid or a tr e ated matter of 
th e c ultu re s e l e ct e d from the group consisting of concentrated culture, dried culture, cells 
obtain e d by centrifuging the cultur e , p r oducts obtained by treating the cells by various 
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m e ans such as drying, frcczc-drying, tr e atment with a surfactant, ultrasonication, 
mechanical friction, tr e atm e nt with a solv e nt, enzymatic treatm e nt, protein fractionation 
and immobilization, and an enzyme pr e paration obtained by e xtracting the c e lls, (iii) N- 
acetylmannosamine which is produced by allowing a culture of a microorganism carrying 
harboring DNA encoding N-acctylglucosamin e 2-epimcrase activity selected from the 
group consisting of (a) DNA encoding a protein having comprising the amino acid 
sequence shown in SEQ ID NO: 1 and being capable of forming N-acetylmannosamine 
from N-acetylglucosamine ; and (b) DNA having comprising the nucleotide sequence 
shown in SEQ ID NO: 2 encoding N-acetyl glucosamine 2-epimerase comprising SEQ ID 
NO: 1 and being capable of forming N-acetylmannosamine from N-acetylglucosamine ortt 
tr e at e d matte r of th e culture s e l e ct e d from the group consisting of concentrated culture, 
dried culture, cells obtained by ccntrifuging the culture, products obtain e d by tr e ating th e 
cells b y various m e ans such as drying, fr c czc-drying, treatment with a surfactant, 
ultrasonication, mechanical friction, treatment with a solv e nt, e nzymatic treatm e nt, protein 
fractionation and immobilization, and an e nzym e pr e paration obtained by extracting the 
c e lls, and N-ac e tylglucosamin e to be present in an aqu e ous medium so as to form and 
accumulate N-acetylmannosamine in the aqueous m e dium, medium; and (iv) an energy 
source which is necessary for the formation of pyruvic acid; 

allowing N-acetylneuraminic acid to form and accumulate in the 

aqueous medium; and 

recovering N-acetylneuraminic acid from the aqueous medium 
wherein said cultures are independently provided as cultures per se 
or treated matters thereof, wherein said treated matters are selected from the group 
consisting of concentrated culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the cells by drying, freeze-drying, ultrasonication, mechanical 
friction, protein fractionation and cell-immobilization, and an enzyme preparation obtained 
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by extracting the cells, or a preparation obtained by treatment with enzymes, surfactant or 
solvent, and wherein said treated matter continues to have said enzyme activity . 

1 8. (Currently Amended) A process for producing N-acetylneuraminic acid 
which comprises: 

providing providing, in an aqueous medium (i) a culture of a 
microorganism having N-acetylneuraminic acid synthetase activity; activity or a treated 
matter of the culture s e lected from th e group consisting of concentrated culture, d r ied 
culture, cells obtained by ccntrifuging the culture, products obtained by treating the cells by 
various means such as drying, frccz e -drying, treatment with a surfactant, ultrasonication, 
mechanical friction, treatment with a solvent, e nzymatic treatm e nt, protein fractionation 
and immobilization, and an e nzyme preparation obtained by extracting the cells, (ii) a 
culture of a microorganism capable of producing phosphoenolpyruvic acid; acid or a 
tr e ated matter of the culture selected from the group consisting of concentrated culture, 
dried cultur e , c e lls obtained by ccntrifuging the culture, products obtain e d by tr e ating the 
c e lls by various means such as drying, frccze-drying, tr e atm e nt with a surfactant, 
ultrasonication, mechanical friction, treatm e nt with a solvent, enzymatic tr e atm e nt, protein 
fractionation and immobilization, and an enzyme prepa r ation obtain e d by extracting the 
cells, (iii) N-acetylmannosamine which is produced by allowing a culture of a 
microorganism carrying DNA e ncoding N-acctylglucosamin e 2-epim e rase activity 
harboring DNA selected from the group consisting of (a) DNA encoding a protein having 
comprising the amino acid sequence shown in SEQ ID NO: 1 and being capable of forming 
N-acetylmannosamine from N-acetylglucosamine ; and (b) DNA having comprising the 
nucleotide sequence shown in SEQ ID NO: 2 encoding N-acetylglucosamine 2-epimerase 
comprising SEQ ID NO:l and being capable of forming N-acetylmannosamine from N- 
acetylglucosamine or a tr e at e d matter of the culture selected from the group consisting of 
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concent r ated culture, dried culture, c e lls obtain e d by c c ntrifuging the culture, products 
obtained by treating the cells by various means such as drying, frcczc-drying, treatment 
with a surfactant, ultrasonication, m e chanical friction, treatment with a solvent, enzymatic 
treatment, protein fractionation and immobilization, and an e nzyme preparation obtained 
by e xtracting the cells and N-ac e tylglucosamine to be present in an aqueous medium so_as 
to form and accumulate N-acetylmannosamine in the aqueous medium, medium; and (iv) 
an energy source which is necessary for the formation of phosphoenolpyruvic acid; 

allowing N-acetylneuraminic acid to form and accumulate in the 

aqueous medium; and 

recovering N-acetylneuraminic acid from the aqueous medium 
wherein said cultures are independently provided as cultures per se 
or treated matters thereof, wherein said treated matters are selected from the group 
consisting of concentrated culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the cells by drying, freeze-drying, ultrasonication, mechanical 
friction, protein fractionation and cell-immobilization, and an enzyme preparation obtained 
by extracting the cells, or a preparation obtained by treatment with enzymes, surfactant or 
solvent, and wherein said treated matter continues to have said enzyme activity . 

19. (Currently Amended) A process for producing N-acetylneuraminic acid 
which comprises: 

providing providing, in an aqueous medium (i) a culture of a 
microorganism having N-acetylneuraminic acid adolase activity; activity or a treated matter 
of th e culture selected from the group consisting of concentrated culture, dri e d culture, 
cells obtained by ccntrifuging th e culture, products obtained by treating the cells by various 
means such as drying, frcczc-drying, treatment with a surfactant, ultrasonication, 
mechanical friction, treatment with a solvent, e nzymatic treatment, protein fractionation 
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and immobilization, an e nzym e preparation obtained by extracting th e cells, (ii) a culture of 
a microorganism capable of producing pyruvic acid; acid o r a treated matter of the culture 
selected from the group consisting of concentrated cultu r e, d r ied cultur e , c e lls obtained by 
c e ntrifuging th e culture, products obtained by treating th e cells by various means such as 
drying, freczc-drying, treatm e nt with a surfactant, ultrasonication, m e chanical friction, 
tr e atm e nt, protein fractionation and immobilization, and an enzyme preparation obtained 
by e xtracting the cells, (iii) a culture of a microorganism having harboring DNA encoding 
N-acetylglucosamine 2-epimerase activity which carries DNA encoding N- 
ac e tylglucosamin e 2- e pimeras e obtained isolated from a microorganism belonging to the 
genus Synechoeystis, and Svnechocvstis\ (iv) an energy source which is necessary for the 
formation of pyruvic acid; and (v) N-acetylglucosamine; 

allowing N-acetylneuraminic acid to form and accumulate in the 

aqueous medium; and 

recovering N-acetylneuraminic acid from the aqueous medium 
wherein said cultures are independently provided as cultures per se 
or treated matters thereof, wherein said treated matters are selected from the group 
consisting of concentrated culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the cells by drying, freeze-drying, ultrasonication, mechanical 
friction, protein fractionation and cell-immobilization, and an enzyme preparation obtained 
by extracting the cells, or a preparation obtained by treatment with enzymes, surfactant or 
solvent, and wherein said treated matter continues to have said enzyme activity . 

20. (Currently Amended) A process for producing N-acetylneuraminic acid 
which comprises: 

providing providing, in an aqueous medium (i) a culture of a 
microorganism having N-acetylneuraminic acid synthetase activity; activity or a tr e ated 
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matt e r of th e culture s e lected from the group consisting of conc e ntrat e d cultur e , dri e d 
culture, c e lls obtain e d by ccntrifuging the culture, products obtained by treating th e c e lls by 
various m e ans such as drying, fr e ez e -drying, tr e atment with a surfactant, ultrasonication, 
mechanical friction, tr e atment with a solv e nt, enzymatic treatm e nt, protein fractionation 
and immobilization, and an e nzyme preparation obtained by e xt r acting the c e lls, (ii) a 
culture of a microorganism capable of producing phosphoenolpyruvic acid; acid o r a 
tr e at e d matter of th e culture selected from the group consisting of conc e nt r at e d cultur e , 
dri e d cultur e , cells obtain e d by c e ntrifuging the culture, products obtained by treating the 
c e lls by various means such as drying, freeze-drying, t r eatm e nt with a su r factant, 
ultrasonication, m e chanical friction, tr e atm e nt with a solvent, enzymatic treatm e nt, prot e in 
fractionation and immobilization, and an e nzym e p r e paration obtained by e xt r acting th e 
c e lls, (iii) a culture of a microorganism having harboring DNA encoding N- 
acetylglucosamine 2-epimerase activity w T hich carries a DNA encoding N- 
ac e tylglucosamine 2- e pimeras e obtain e d isolated from a microorganism belonging to the 
genus Synechocystis, and Synechocystis; (iv) an energy source which is necessary for the 
formation of phosphoenolpyruvic acid; and (v) N-acetylglucosamine; 

allowing N-acetylneuraminic acid to form and accumulate in the 

aqueous medium; and 

recovering N-acetylneuraminic acid from the aqueous medium 
wherein said cultures are independently provided as cultures per se 
or treated matters thereof, wherein said treated matters are selected from the group 
consisting of concentrated culture, dried culture, cells obtained by centrifuging the culture, 
products obtained by treating the cells by drying, freeze-drying, ultrasonication, mechanical 
friction, protein fractionation and cell-immobilization, and an enzyme preparation obtained 
by extracting the cells, or a preparation obtained by treatment with enzymes, surfactant or 
solvent, and wherein said treated matter continues to have said enzyme activity . 
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21. (Currently Amended) The process according to claim 17 or 19, 
wherein said culture of a microorganism carrying DNA encoding N-ac e tylglucosamin e 2- 
e pim e ras e activity or tr e ated matte r thereof harboring DNA encoding N-acetylglucosamine 
2-epimerase is copresent with said cultures of a microogranism microorganism having N- 
acetylneuraminic acid aldolase activity and said culture of microorganism capable of 
producing pyruvic acid or treated matt e r thereof . 

22. (Currently Amended) The process according to claim 18 or 20, 
wherein said culture of a microorganism carrying DNA encoding N-acctylglucosaminc 2- 
cpimcrasc activity or tr e at e d matt e r th ere of harboring DNA encoding N-acetylglucosamine 
2-epimerase is copresent with said cultures of a microogranism microorganism having N- 
acetylneuraminic acid synthetase activity and said culture of microorganism capable of 
producing phosphoenolpyruvic acid or tr e ated matter th e r e of . 
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